A 58 -year -old man with liver cirrhosis and renal failure was diagnosed with esophageal varices (EVs) and a gastric cardia varix (GCV) by esophagogastroduodenoscopy (EGD). The patient also exhibited early gastric cancer (EGC) in the upper gastric body adjacent to the GCV. The EVs and GCV were treated using endoscopy before endoscopic submucosal dissection (ESD) of the EGC to prevent variceal bleeding during ESD. Endoscopic variceal ligation (EVL) was performed to treat the EVs. In addition, extra -variceal polidocanol injection and argon plasma coagulation (APC) were performed after EVL. Follow -up EGD two months after APC revealed that the GCV had diminished in size. Then, ESD was performed with polidocanol injection into the submucosa around the GCV to prevent bleeding. During ESD, the EGC was resected en bloc without severe bleeding. Complications were not observed after ESD. Histopathological examination of the ESD specimens indicated that the resection was curative.
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Introduction
Endoscopic submucosal dissection (ESD) has become a standard treatment for early gastric cancer (EGC) without lymph node metastasis 1, 2) . However, intraoperative and postoperative bleeding are still major complications of ESD 1) . Reported cases of EGC with liver cirrhosis and gastric varices 3, 4) underscore the increased risk of intraoperative bleeding. This report describes a case of successful ESD using submucosal polidocanol injection for EGC adjacent to the gastric cardia varix (GCV).
Case Report
A 58 -year -old man with liver cirrhosis and renal failure came to our hospital to receive treatment for EGC, esophageal varices (EVs), and GCV. He was a social drinker and had smoked one pack of cigarettes per day for 20 years. He had taken drugs for diabetes mellitus and chronic renal failure. Laboratory diagnostic findings were the following : alanine aminotransferase, 24 IU/L ; total bilirubin, 1.5 mg/dL ; albumin, 4.2 g/dL ; creatinine, 1.97 mg/ dL ; blood urea nitrogen, 21 mg/dL ; Hb, 13.9 g/dL ; platelet count, 84,000 /mm 3 ; and prothrombin time, 85.1%. The assays for hepatitis viral markers, anti -nuclear antibodies, and anti -mitochondrial M2 antibodies were all negative. His liver function was evaluated as Child -Pugh grade A.
Esophagogastroduodenoscopy (EGD) conducted using an endoscope (GIF -H260Z endoscope ; 5) ). They extended from the middle of the esophagus to the GCV (Fig. 1A) . Additionally, a 10 -mm reddish, irregular, slightly depressed lesion was observed at the anterior wall of the upper gastric body adjacent to the GCV (Fig. 1B) . Histological analysis of a biopsy specimen of this lesion showed that it was a well -differentiated adenocarcinoma. Chromoendoscopy using indigo carmine clarified the tumor border (Fig. 1C) . Endoscopic ultrasonography (EUS) that was performed using a 20 -MHz microprobe (UM -3R ; Olympus Medical Systems Corp., Tokyo, Japan) revealed EVs contiguous to the GCV, having maximal diameter of 5 mm (Fig. 1D ) and supplied by the left gastric vein and perforating veins, which penetrated into EVs in the lower esophagus. The depth of tumor invasion appeared to be intramucosal. The EGC was very close to the GCV.
Non -contrast computed tomography (CT) showed neither lymph node nor distant metastases. Because of his renal failure, contrast -enhanced CT was not performed. The EGC lesion was regarded as an indication of ESD. Following a thorough discussion of treatment options, the patient consented to ESD. Treatment priority was assigned to the EVs and GCV to prevent bleeding before and during ESD. Intra -variceal endoscopic injection sclerotherapy (EIS) with ethanolamine oleate (EO) and iopamidol could not be used to treat EVs because the patient was experiencing renal failure. Therefore, we performed endoscopic variceal ligation (EVL) using a pneumoactive EVL device (Sumitomo Bakelite Co. Ltd., Tokyo, Japan) ( Fig. 2A) . To prevent fibrosis around the EGC, the GCV was not ligated. All EVs were ligated from the esophagogastric junction to the oral side, particularly EVs at the perforating veins. Two EVL sessions were performed a week apart. One week after the second EVL session, extra -variceal EIS was performed : 20 mL of 1% A : White light imaging revealed EVs extending from the middle esophagus to the gastric cardia varix (GCV). B : White light imaging revealed an EGC (white arrow) at the anterior wall of the upper gastric body adjacent to the GCV (yellow arrow). C : Chromoendoscopy using indigo carmine clarified the tumor border. D : Endoscopic ultrasonography showed a 5 -mm -diameter GCV (yellow arrow) in the submucosa at the lesser curvature of the upper gastric body contiguous to EVs. ESD for EGC adjacent to varix polidocanol (aethoxysclerol ; Kaigen Co. Ltd., Osaka, Japan) was injected around the esophageal ulcers caused by the EVL to eradicate residual blood flow from the varices (Fig. 2B) . One week after extravariceal EIS, we performed argon plasma coagulation (APC) on the lower esophagus to promote esophageal mucosal fibrosis (Fig. 2C) . The APC was performed using argon gas at a flow rate of 1 L/ min and a high frequency arc output of 40 W (APC300 ; Erbe Elektromedezin GmbH, Tübingen, Germany). Follow -up EGD conducted two months after APC revealed that the EVs had disappeared (Fig. 3A) . Moreover, the GCV had diminished in size (Fig. 3B) . EUS revealed a GCV of 2 mm diameter (Fig. 3C) . ESD was performed for EGC using a gastroscope with a water jet system (GIF -Q260 J ; Olympus Medical Systems Corp., Tokyo, Japan) and an electrosurgical unit (ICC -200 ; Erbe Elektromedezin GmbH, Tübingen, Germany). Two electrosurgical knives (Dual knife, IT knife 2 ; Olympus Medical Systems Corp., Tokyo, Japan) were used in conjunction with electrosurgical hemostatic forceps (Coagrasper ; Olympus Medical Systems Corp., Tokyo, Japan). To prevent bleeding from the GCV during ESD, 1% polidocanol was injected into the submucosa around the GCV (Fig. 4A) . The total dose of polidocanol was 10 mL. After mucosal incision, hyaluronic acid (MucoUp ; Johnson & Johnson, Tokyo, Japan) was injected to create a submucosal fluid cushion (Fig.  4B) . The lesion was resected en bloc by ESD (Figs.  4C and 4D) . Neither severe intraoperative bleeding nor complication was observed during or after ESD. The histopathological examination of the ESD specimens revealed well -differentiated adenocarcinoma that had invaded to the level of the mucosa and which were 5 × 2 mm, with disease -free margins. No lymphovascular invasion was detected 
. Endoscopic images taken during endoscopic treatment of esophageal varices (EVs).
A : Endoscopic variceal ligation (EVL) was performed to treat EVs. All EVs were ligated from the esophagogastric junction to the oral side, with special attention devoted to perforating veins. B : Extra -variceal endoscopic injection sclerotherapy (EIS) was conducted with 20 mL of 1% polidocanol injected around the ulcers caused by EVL. C : Argon plasma coagulation was performed on the lower esophagus after EVL and extra -variceal EIS.
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( Figs. 5A and 5B). Therefore, we concluded that the EGC had been resected curatively by ESD. No fibrosis was detected around the GCV. Follow -up EGD two months after ESD revealed a healing ulcer. At 36 months after ESD, the patient was alive and in good health with no evidence of the disease.
Discussion
This report described the successful treatment of an EGC, adjacent to a GCV, using ESD with submucosal polidocanol injection. Previous reports have described the effectiveness and safety of treatment of EGC with ESD in patients with liver cirrhosis 6 -9) . However, for EGC in patients with liver cirrhosis adjacent to varices, severe bleeding from the varices during mucosal incision or submucosal dissection might occur during ESD. To prevent intraoperative bleeding, we felt it was necessary to eradicate the varices before performing ESD.
Reportedly, ESD combined with EIS using cyanoacrylate and EO 3) and endoscopic variceal obstruction (EVO) using N -butyl -2 -cyanoacrylate 4) is effective for the treatment of EGC adjacent to a gastric fundal varix. ESD was conducted after eradication of the gastric fundal varices using EIS or EVO. In our case, the EGC was located adjacent to a GCV continuous with EVs. Injection of cyanoacrylate or Nbutyl -2 -cyanoacrylate was difficult because of the small size of the GCV. The effectiveness of ESD combined with intra -variceal EIS using EO to treat early esophageal cancer located close to EVs has also been reported 10) . Because the GCV leads directly to EVs, intra -variceal EIS using EO to treat EVs induces vessel thrombosis in the GCV concomitantly with vessel thrombosis in the EVs without the formation of fibroses. Therefore, intra -variceal EIS using EO is a preferred treatment option for EGC adjacent to a GCV. However, in our case, intra -variceal EIS using EO could not be performed because the patient was in renal failure 11) . Therefore, we performed EVL, extra -variceal EIS, and APC to eliminate the blood flow from EVs. Particularly, EVL was done to ligate the perforating veins that had been revealed by EUS to prevent the inflow of vessels from outside the esophageal wall into the EVs. Extra -variceal EIS using polidocanol was performed to produce local thrombosis, an inflammatory reaction, and fibrosis degeneration at the residual varices 11, 12) . APC was performed to promote esophageal mucosal fibrosis. EVL combined with APC completely eliminated EVs and prevented their recurrence 13, 14) . In summary, this treatment of EVs enabled us to reduce the GCV, probably by rerouting the variceal blood flow to collateral pathways through eradication of the blood flow to EVs.
Furthermore, it is noteworthy that we performed ESD with submucosal polidocanol injection to treat the remaining GCV before mucosal incision, thereby preventing bleeding around the GCV. Polidocanol injection is an effective treatment for hemostasis of acute upper gastrointestinal bleeding by acute dehydration and fixation of the tissue and for extra -variceal EIS by vessel thrombosis and fibrosis 15) . A previous histological report described that fibrotic changes coexisting with EGC are related closely to technical difficulties that occur during ESD 16) . Funakoshi et al. reported that adhesion caused by EIS performed using polidocanol made it difficult to perform endoscopic mucosal resection for early esophageal cancer 17) . Therefore, polidocanol was injected immediately before performing ESD to minimize fibrosis around the GCV. The endoscopic treatment of EVs by endoscopy and polidocanol injection enabled us to perform ESD successfully for the treatment of EGC adjacent to a GCV in a patient with liver cirrhosis and renal failure. In our case, combination therapy consisting of EVL, extra -variceal EIS, APC for EVs, and polidocanol injection for GCV was effective at preventing intraoperative bleeding during ESD.
